Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
The composition of public spending has been changing in Europe and in OECD countries over the past decades, as the share of public investment has declined while that of other spending categories has increased. As discussed in detail in Section 2, a number of explanations have been offered in earlier literature to account for this stylised fact. The longer-term decline in the share of public investment has been attributed to structural fiscal consolidation efforts, in part linked to the establishment of fiscal rules in the Maastricht treaty and the Stability and Growth Pact. Shorter-term changes in the relative shares have, in turn, been explained by the different cyclical characteristics of public investment and other expenditures, with cyclical downturns generally associated with a decline in the relative share of investment and cyclical upturns with an increase in it.
While there is, then, clearly a link between different types of changes in the fiscal stance and the composition of public spending, our understanding of that link remains incomplete. To the best of our knowledge, no empirical work has been undertaken to examine systematically the link between structural versus cyclical changes in the fiscal stance and the composition of public spending.
While we seek to fill that gap in this paper, we also wish to take the opportunity to address two additional and related questions. First, are there asymmetries between episodes of fiscal consolidation and relaxation as regards their impact on the composition of public expenditure? Some earlier work reviewed in this paper suggests that there might be; however, there has been no formal empirical investigation into this question. Second, how has the decline in the relative share of public investment affected its composition? In other words, have some components of public investment reacted more strongly to structural and cyclical changes in the fiscal stance than others?
Before proceeding, it is important to clarify two issues related to the terminology used in the remainder of the paper. First, the terms "public investment (spending)" and "government investment (spending)" will be used interchangeably, as is customary in related literature. However, as pointed out by Gonzalez Alegre et al. (2008) , government investment comprises gross fixed asset formation by the general government, while public investment also includes investment in government-owned corporations, such as many utilities. Thus, although we succumb to custom and frequently refer to public investment (spending) below, our sole focus is on government investment (spending).
Second, as will become clear in next section, earlier studies have examined public expenditure composition in a number of different ways, relating the evolution of public investment to other spending categories such as public consumption expenditure, primary spending, current expenditure, or even total outlays. Our focus will be on the relationship between investment and consumption spending, both because that is the economically most relevant comparison and because consumption is most similar to investment as a policy maker's decision variable; thus, by focusing on consumption rather than, e.g., current spending we reduce unwelcome noise due to inherent differences between the components constituting our dependent variable.
These caveats duly noted, we proceed to a review of earlier related literature (section 2). Section 3 presents the empirical analysis, section 4 interprets the results and section 5 concludes.
Related literature
It is, indeed, a well-established stylised fact that the composition of public spending has been changing in the past two to three decades, with the relative weight of public investment declining. Straub and Tchakarov (2007) document a downtrend in the ratio of public investment to public consumption spending in 12 EU countries since the 1970s, owing both to a decline in public investment (relative to GDP) and an increase in consumption spending (also relative to GDP). Oxley and Martin (1991) confirm the same for OECD countries between the early 1970s and the early 1990s.
The observation that public investment has been declining in relative terms is robust to the choice of denominator. Thus, de Haan et al. (1996) and Gali and Perotti (2003) consider public investment in relation to total public expenditure in OECD countries, confirming the relative decline of public investment. Balassone and Franco (2000) establish the decline of public investment in relation to primary (non-interest) outlays in EU countries during the 1990s.
There are three different types of explanations to the observed change in the composition of public spending. First, public investment is perceived an easier target politically for cut-backs during times of fiscal stringency or, put differently, during episodes of tightening in structural fiscal balances. To quote Oxley and Martin (1991, p. 161 De Haan et al. (1996) draw the same conclusion based on an empirical study of 22 OECD countries during the period 1980-1992. They examine the impact of both political and economic factors of the ratio of public investment to total outlays finding, notably, that a tightening of the cyclically adjusted fiscal deficit has a significant negative impact on that ratio. They comment on this result by suggesting that investment is "… politically an easier target for cuts than other spending categories" (p. 71).
A second explanation to the relative decline in public investment concerns the role of fiscal rules, notably the Maastricht Treaty and the Stability and Growth Pact (SGP) in the EU. Blanchard and Giavazzi (2004) suggest that the Pact contains a "serious error" in the way public investment is accounted for, depressing it unduly. Balassone and Franco (2000) argue along similar lines, observing that the ratio of public investment to primary outlays declined in the EU during the 1990s, most notably during episodes of "lasting and significant deficit reduction." Gali and Perotti (2003) differ, pointing out that the relative decline of public investment started well before the Maastrict Treaty and the SGP.
Instead, Gali and Perotti (2003) emphasise the pro-cyclicality of public investment, which constitutes the third and final explanation of changes in the composition of public spending. While cyclical ups and downs cannot account for any long-run trends in the relative shares of public spending categories, they can, in principle, explain some of the observed shifts, especially in studies covering short (less than a full cycle) sample periods. Indeed, Lane (2003) studies the cyclicality of spending categories and their determinants based on a sample of 22 OECD countries during 1960-98 and finds that public investment is the most pro-cyclical spending category in the vast majority of old EU member states, with the notable exception of the UK. He also finds that current spending is counter-cyclical in most EU countries, which implies that the ratio of public investment to current spending tends to increase in cyclical upturns and decrease in downturns.
In sum, earlier related literature has established the relative decline of public investment as a stylised fact, be the denominator public consumption spending, primary expenditure, current spending, or total outlays. Explanations to this change in the composition of public spending have featured the relative political ease of cutting back investment in times of structural fiscal consolidations; the role played by fiscal rules especially in Europe; and the cyclical behaviour of different spending categories.
However, what remains missing is the "big picture" of how different types of changes in the fiscal stance affect public expenditure composition. Earlier studies suggest that structural changes, fiscal rules, and cyclical swings all may play a role, but they do not offer a formal encompassing test of the size and magnitude of the various factors. In addition, they do not address possible asymmetries between fiscal ups and downs in terms of their impact on expenditure composition, nor do they consider which components of public investment have been most affected.
Empirical analysis

Model and estimation methodology
The stylized facts, established in the earlier literature, of how the composition of public spending has evolved suggest that the relationship between public investment and consumption expenditure has been characterised by a steady change. While the available data do not allow us to analyse its long-term determinants, we can make use of the observation that the ratio of public investment to consumption expenditure has been declining steadily-that is, the ratio has shown some persistence over time 1 -
and specify the dynamic model in reduced form as follows:
, with subscript i referring to observations in the cross-section dimension (individual countries) and t to observations in the time dimension.
The dependent variable is the ratio of public investment to public consumption spending. We consider both aggregate public investment and different types of public investment in the numerator, as explained below in detail.
Our variables of interest are collected in the second and third terms of (1). The first term on the right-hand side of (1) contains the lagged dependent variable. The second term captures the impact of cyclical changes in the fiscal balance: NLCC denotes the cyclical component of net lending by the general government, so ΔNLCC measures cyclical tightening (ΔNLCC > 0) or loosening (ΔNLCC < 0) of the fiscal stance. CU is a dummy variable assuming the value 1 whenever there is cyclical tightening (ΔNLCC > 0), so it captures any asymmetry between cyclical tightening and loosening that there may be. We consider both the contemporaneous and lagged impact of cyclical changes in the fiscal stance; hence the inclusion of lags (m).
Similarly, ΔNLCA denotes cyclically adjusted changes in the fiscal stance.
More specifically, we are interested in structural changes in net lending, not in other non-cyclical changes such as one-off or random ups and downs. DT is a dummy capturing any asymmetries between structural tightenings and loosenings.
The fourth term on the right-hand side contains a number (p) of control variables X. Their role is simply to render the model empirically well-specified, and we do not seek to give them any economic interpretation. The selection of controls is based on earlier empirical literature summarised in section 2, and we pay special attention to testing the robustness of our results with respect to them (section 3.4).
The estimation of (1) will have to account for the correlation between the regressors (lagged dependent) and the composite error term ( i + u it ) where γ i denotes country-specific random effects, which renders least squares estimators inconsistent even asymptotically. To circumvent this problem we employ the General Method of Moments (GMM) estimation (Arellano and Bond, 1991) . 2 To that end, we need to specify a set of moment conditions using instruments that are orthogonal to the error term. Assuming that the error term is not serially correlated and that the explanatory variables are weakly exogenous, higher-order lags of the dependent variable constitute valid instruments. (Higher-order) lags of other, possibly endogenous, explanatory variables can also be used as instruments under the same assumptions.
While identification requires the number of instruments to equal the number of explanatory variables, overidentification is in practice necessary, as it both allows the testing of the moment conditions and improves efficiency. There is, however, a possible trade-off between bias and efficiency when the number of instruments (moment conditions) is increased with small samples like ours (see, e.g. Roodman, 2007) . We employ the Sargan overidentification test, together with a consideration of the robustness of coefficient estimates to different instrument sets, as a criterion to manage this trade-off.
Data
The dataset consists of a panel of 10 EU member states, 3 with annual data for the period 1990-2006. Due to the fact that our panel is unbalanced, the total number of observations is 125.
The ratio of public investment to public consumption expenditure is depicted in Figure 1 . That ratio is, on average, about 0.1, which seems high at the outset, given that total government expenditure in our sample is roughly 50 percent of GDP while investment only amounts to some 2.5 percent of GDP. While we consider government investment as is customary (gross fixed capital formation of the general government), our focus on government consumption means that some categories of current spending, such as interest payments and some subsidies and transfers, are excluded from our denominator.
More specifically, and following Straub and Tchakarov (2007) , we employ the variable "final consumption expenditure of the general government," as defined in the UN System of National Accounts, to account for governments' true consumption spending. It comprises non-market output and in-kind social transfers related to expenditure on products supplied to households via market producers. Following that definition, final consumption expenditure amounts on average to 25 percent of GDP in our sample. When considering different types of government investment in the numerator of the dependent variable, we employ the breakdown introduced in Kappeler and Välilä (2008) into investment in infrastructure, schools and hospitals, public goods, and redistribution. All data on government investment are obtained from Eurostat, while the data on government consumption originates from the OECD.
Turning then to our variables of interest, we use data on the cyclical and discretionary components of net lending as provided by the OECD, with some modification. The methodology for calculating them is explained in Girouard and André (2005) . In brief, the cyclically adjusted component (NLCA) is obtained by estimating and removing the cyclical components of government revenues and expenditures. This implies that the cyclically adjusted component contains not only the structural budget balance-which is of key interest to us-but that it also contains other non-cyclical components, including one-off and random changes in government revenues and expenditures. 4 As a consequence, NLCA displays high volatility, in many cases jumping back and forth between positive and negative values year after year. To mitigate this problem and to obtain a better approximation of the structural budget balance, we smooth the reported NLCA series using the Hodric-Prescott filter (λ = 100). Both NLCC and NLCA are measured relative to potential GDP.
Finally, the selection of control variables is based on earlier literature (see section 2), complemented with other plausible variables (see section 3.4 on robustness testing). In the end, the set of significant controls include log real GDP per capita (source OECD); public debt relative to GDP (source Ameco); external trade balance relative to GDP (source OECD); the long-term interest rate on government bonds (source OECD); and a dummy variable indicating EMU participation. reports correlation coefficients between right-hand side variables. They are appropriately low, with the obvious exception of correlations between cyclical and structural changes in net lending and the corresponding dummies for cyclical and structural tightening. To ensure that the results are robust to these high correlations, we estimate specifications both with and without the dummies.
Results
In this section we report the estimation results for the preferred specification of the model ( Note: IC is the ratio of public investment to public consumption expenditure, the variables IC_gi, i=1,…,4 correspond to the components of public investment, with i=1 being infrastructure; i=2 hospitals and schools; i=3 public goods (including defence, order and safety, environment); and i=4 redistribution (including recreation and social housing). NLCC is a cyclical component of net lending, NLCA is cyclically adjusted net lending, CU is the dummy for cyclical tightening, and DT is the dummy for structural tightening. DebtGDP is the public debt ratio (to GDP), IR denotes the long-term interest rate on government bonds, ExpImp is the trade balance (relative to GDP), and EMU is the EMU dummy. Table 2 shows the estimation results with the ratio of aggregate public investment to consumption expenditure in value terms as a dependent variable. In the preferred specification the variable GDP is considered endogenous; the only control variables are trade openness (as in Lane, 2003) ; public debt to GDP (as in Kappeler and Välilä, 2008) ; and the number of lags of the dependent and GDP used as instruments is 5. Specification A excludes the dummies CU and DT, seeking to capture any asymmetries between fiscal tightening and loosening. Specification B only considers cyclical fiscal changes, while specification C only considers structural changes. Specification D includes all variables of interest. However, it is important to acknowledge that some of them are highly correlated with one another. Note: IC is the ratio of public investment to public consumption expenditure, NLCC is the cyclical component of net lending, NLCA is cyclically adjusted net lending, CU is the dummy for cyclical tightening, DT is the dummy for structural tightening, DebtGDP is the public debt ratio (to GDP), and
ExpImp is the trade balance (relative to GDP).
Consider first the impact of cyclical and structural changes in net lending on the composition of public spending. As shown in Table 2 , only the first lags of these variables are statistically significant. Both have positive coefficients, suggesting that cyclical and structural fiscal tightening (increase in net lending) is associated with an increase in public investment relative to consumption expenditure in the following year. Conversely, cyclical and structural loosening (decrease in net lending) is associated with a decrease in the relative share of public investment the year after.
The coefficient estimates are robust in terms of significance and magnitude; only in specification A is the coefficient for cyclical changes in net lending insignificant. In all other specifications a one-percentage point of GDP increase (decrease) in net lending leads roughly to a 0.3 percentage point increase (decrease) in the ratio of public investment to consumption expenditure. Recalling that the average ratio in our sample is about 10 percent, a one-percentage point of GDP tightening would then increase the relative share of investment by some 3 percent.
The structural tightening/loosening dummy DT is insignificant, so there are no asymmetries between structural tightening and loosening of the fiscal stance.
However, the cyclical tightening/loosening dummy CU is significant (albeit only at the 10 percent level) and negative, which implies that the increase in the investmentto-consumption ratio following a cyclical tightening is smaller than the decrease in that ratio following a cyclical loosening. In other words, the relative gain in investment following a cyclical tightening is smaller than the relative gain in consumption following a loosening.
Moving then to consider how the individual components of public investment move relative to public consumption expenditure, Table 3 reports the estimation results with each of the four components as the numerator of the dependent variable in turn. We now consider public debt (relative to GDP) as endogenous, and we also add the EMU dummy and the long-term government interest rate as control variables in some cases. The preferred number of lags used as instruments varies between 2 and 5.
The relative share of infrastructure investment behaves as aggregate public investment, with cyclical and structural tightening (loosening) increasing (decreasing) it relative to consumption expenditure, with no observable asymmetries present. That infrastructure investment and aggregate public investment behave similarly is no surprise given that infrastructure is the single biggest component in aggregate investment, accounting for about one-third of it .
Investment in hospitals and schools increases (decreases) relative to consumption expenditure following a structural tightening (loosening) of the fiscal stance, while it does not react significantly to cyclical changes. In addition, the reaction to structural changes is symmetric; the gain in investment in hospitals and schools following a tightening is similar to the gain in consumption following a loosening.
While investment in public goods does not seem to react systematically to either cyclical or structural changes in the fiscal stance, there is some evidence that it increases contemporaneously relative to consumption expenditure following a cyclical tightening (the coefficient for the CU dummy is significant and positive).
Finally, redistribution investment gains relative to consumption expenditure following cyclical tightening and loses following a loosening, with no significant asymmetry observable. Note: The variables IC_gi, i=1,…,4 correspond to the components of public investment, with i=1 being infrastructure; i=2 hospitals and schools; i=3 public goods (including defence, order and safety, environment); and i=4 redistribution (including recreation and social housing). NLCC is cyclical component of net lending, NLCA is cyclically adjusted net lending, CU is the dummy for cyclical tightening, DebtGDP is the public debt ratio (to GDP), IR denotes the long-term interest rate on government bonds, ExpImp is the trade balance (relative to GDP), and EMU is the EMU dummy.
In terms of magnitudes of the estimated effects, infrastructure investment reacts more strongly in absolute terms to cyclical swings in the fiscal stance than investment in either hospitals and schools or redistribution.
In sum, we find no evidence that fiscal tightening (decrease in net lending) of any kind would reduce the share of public investment relative to consumption expenditure. On the contrary, cyclical tightening boosts the relative share of investment in infrastructure; hospitals and schools; and redistribution, while structural tightening boosts the relative share of investment in hospitals and schools. However, we have found some evidence that the gain in investment as a result of a fiscal tightening is smaller than the gain in consumption following a fiscal loosening.
Robustness testing
The results reported above are based on a reduced-form model specification that could, in principle, exert a significant impact on the estimation results. To assure the robustness of the results to such influences, we consider in this section a number of alternative specifications and modelling choices.
To start with the specification of the dependent variable, we note that the numerator and the denominator were measured above in value terms; that is, we used the original observations, rather than any transformation of them. As both variables are also available in volume (real) terms, we estimate (1) using them. The results are reported in Table 4 . To render the estimated model well-specified, we treat debt (to GDP) as endogenous and consider 5 lags as instruments. We also include the long-term government interest rate as a control variable, given that there was some evidence of its significance (see Table 3 ).
Cyclical changes in the fiscal stance have now turned out to be insignificant, but there is still some evidence of a decrease in the ratio of investment to consumption expenditure following a cyclical tightening. However, the coefficient for CU t-1 (dummy for cyclical tightening) is only significant at the 10 percent level, so that evidence is weak.
Structural changes in the fiscal stance remain significant, with a tightening (loosening) associated with an increase (decrease) in the ratio of investment to consumption spending. Moreover, the coefficient for DT t-1 (dummy for structural tightening) is now significant (it was negative but insignificant in Table 2 ), suggesting that the response of the ratio to a fiscal tightening is smaller than it is to a fiscal loosening. Note: IC is the ratio of public investment to public consumption expenditure, NLCC is cyclical component of net lending, NLCA is cyclically adjusted net lending, CU is the dummy for cyclical tightening, DT is the dummy for structural tightening, DebtGDP is the public debt ratio (to GDP), IR denotes the long-term interest rate on government bonds, and ExpImp is the trade balance (relative to GDP).
A second robustness test we carried out concerns the set of control variables.
As shown in the tables above, only trade openness is systematically significant (as in Lane, 2003) ; the long-term government interest rate or the EMU dummy are not systematically significant. We also considered a number of other controls that one or the other earlier study has found significant. Additional controls considered but found predominantly insignificant in our case include population, population growth, population density, unemployment rate, foreign direct investment inflows, and various measures of urbanisation.
We also considered alternative choices of right-hand side variables treated as endogenous, as well as alternative numbers of lags of the dependent and the endogenous variables used as instruments. While we do not consider endogeneity of explanatory variables a major issue (after all, most of them are lagged and hence predetermined), the contemporaneous values of GDP and public debt (to GDP) are candidates for being endogenous. We thus considered both of them jointly and each of them individually as endogenous, and selected the specification suggested best by the Sargan test of overidentifying restrictions. Relatedly, the number of lags included was selected with the trade-off between bias and efficiency in mind: in our case increasing the number of lags led invariably to significant changes in the coefficient estimates, suggesting that bias may be an issue. This being the case, we opted for a small number of lags, subject to them passing the Sargan test.
Economic interpretation of the results
Our key results can be summarised as follows: These results stand in clear contrast to some of those in earlier literature, which concluded that the relative ease in cutting investment in episodes of fiscal stringency and/or because of the fiscal rules embedded in Maastricht Treaty and the Stability and Growth Pact both have exerted downward pressure on the ratio of public investment to consumption expenditure. To repeat, our results suggest that structural fiscal tightening tends to increase, not reduce, public investment relative to consumption expenditure. We also find no evidence that EMU's fiscal rules would have exerted any significant impact on the composition of public spending.
However, we do find some support for the findings of Lane (2003) , suggesting that the different cyclical patterns of public investment and current spending imply an increase in the ratio between them during cyclical upturns and a decline in downturns.
Again, we found a cyclical fiscal tightening (i.e., an upturn in the business cycle) increasing the ratio, while a cyclical loosening (i.e., a cyclical downturn) reduces it.
There are obvious differences between this and earlier studies that render them only incompletely comparable. The samples differ, with ours covering a decade or more of observations than any of the earlier studies. We also limit the analysis to European countries, while most earlier studies consider a more heterogeneous group of OECD countries. The model specification and estimation methodologies differ, too, as we seek to present an encompassing analysis of the impact of both cyclical and structural changes on the composition of public spending, instead of just considering one of these aspects in isolation.
In any case, our results underline how incompletely the relationship between changes in the fiscal stance and the composition of public spending is understood. The results related to cyclical changes in the fiscal stance and in the composition of public expenditure seem least controversial, but we can only speculate about why cyclical upturns tend to increase the relative share of public investment in infrastructure and redistribution at the expense of consumption expenditure. Automatic stabilisers are likely to play a role, reducing social transfers and public consumption. The cyclicality of the components of public investment and its determinants have not been addressed in earlier literature, so we can only consider the observed cyclicality of infrastructure and redistribution investment as a stylised fact waiting to be explained in future
research.
An arguably more intriguing finding is the observed behaviour of public spending composition following structural changes in the fiscal stance. Especially, why does investment in hospitals and schools gain in relative terms following structural fiscal tightening and loses, again in relative terms, following a structural relaxation? Part of the explanation may again lie in the denominator, with structural changes affecting consumption spending. Indeed, the literature on the success of fiscal consolidations (see European Commission, 2007, for a survey) emphasises the importance of current spending cuts for their success. However, our sample includes all types of consolidation (as well as structural relaxation) episodes, and whether successful (however defined) consolidations have a different impact on public spending composition than unsuccessful ones is another topic for future research to tackle.
Many studies have emphasised the importance of political determinants for aggregate public investment, and perhaps the differences between the components of public investment in their reaction to structural (and also cyclical) changes in the fiscal stance are indeed linked to such political factors. There is no obvious economic reason why investment in hospitals and schools should be more responsive to structural fiscal changes (or why investment in infrastructure should be more responsive to cyclical changes). However, a challenge for finding political-economy explanations for the results obtained here is that the direction and pattern of observed changes is so counter-intuitive. After all, what kind of a political objective function could imply support for children (schools) rather than, e.g., poor voters (social housing) at times of fiscal stringency?
Conclusion
Both cyclically-induced and structural changes in the fiscal stance affect the composition of public spending, with fiscal tightening of both types increasing the relative share of investment and loosening favouring consumption expenditure. There is, however, some asymmetry in that the gain in investment following a tightening tends to be smaller than the gain in consumption expenditure following a loosening.
Of the components of public investment, infrastructure and redistribution respond to cyclical changes in the fiscal stance, while investment in hospitals and schools responds most clearly to structural changes. Note: NLCC is a cyclical component of net lending, NLCA is cyclically adjusted net lending, CU is the dummy for cyclical tightening, DT is the dummy for structural tightening, IR denotes the long-term interest rate on government bonds, ExpImp is the trade balance (relative to GDP), and EMU is the EMU dummy.
